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This version broadly summarizes a version of ‘Economic Indicators in endogenous equilibrium’ 
(hereafter; the endogenous E.I.) to sustainable robustness and economic stages by country.　
There are ‘economic indicators’ such as estimated by the World Bank, whose data are actual, 
taken from International Financial Statistics Yearbook, and others, IMF.　Economic Indicators 
in the literature are not endogenously related to real, fiscal, financial, and market policies.　
This is because policy-makers need to have theoretical data consistent with al the data by year 
but, exogenously it is dificult to obtain such data and accordingly, targets of policies are not 
easy to clarify.　The endogenous E.I., on the other hand, is theoretical each as a target, by year, 
country, sector (government and private), and over years.　Characteristics of the endogenous 
E.I. are based on equilibrium, measured by the speed years by country and sector, where no 
panel data of certain countries by year are required for measurement, diferently from speed 
years in the literature.
Kamiryo Endogenous World Table (KEWT) 4.10 of 59 countries 1990–2008 holds, 
supported by ‘nine endogenous parameters’ revealed in the endogenous Cobb-Douglas production 
function and also by national taste/preferences.　Nine endogenous parameters are simultane-
ously connected with ‘six equations,’ where endogenous equilibrium is measured by ‘speed 
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years at convergence or at the steady-state’ by country and by sector.　Nine endogenous 
parameters are: a, b*, d0, W, l
*, where l* = (1 - a) nE + (1 - d0)g
*
A, with i, iG, nE, nE(G).　Out 
of six, five equations, speed(i), speed(nE) W
*(i), W*(nE), and r
*(i), are hyperbola and one equation, 
r*(nE), is linear, where the ratio of net investment to output in equilibrium is expressed as i = 
I/Y, and the rate of change in population in equilibrium is expressed as nE.　The equilibrium is 
determined by adjusting i = I/Y with the change in speed years in equilibrium.　Each hyperbola 
equation has its characteristic items such as the vertical asymptote (V.A.) and/or the horizontal 
asymptote (H.A.), the Width, the Shape, and the Curvature (see each definition and its equation 
at Appendix at the end of this paper).　These items in the hyperbola equation are al expressed 
using some of nine endogenous parameters.　These items constitute the endogenous E.I.　Also 
combinations between some of these items are added to the endogenous E.I.　One linear equation 
has gradient and intercept expressed by some of nine endogenous parameters.
The endogenous E.I. holds at not a closed but an open economy, by country.　Behind of 
the endogenous E.I., there is an assumption that the actual balance of payments equals the endoge-
nous balance of payments and that the actual budget deficit equals the endogenous budget 
deficit.　This assumption is required to guarantee an equation of  (SENDOG - SACTUAL) = 
- (IENDOG - IACTUAL).　Suppose that endogenous net investment equals actual net investment.　
Then, the diference between the current situation and the endogenous situation disappears.　
Suppose that this equation holds within an optimum range of equilibrium, i.e., between 
0.25Width and 0.5Width.　Then, the current situation shows that policy-makers wel acted to 
reach the optimum range.　On the other hand, suppose that a country fel into disequilibrium.　
The diference between the current situation and the endogenous situation never disappears.　
The final manoeuvre is to decrease the rate of change in population/labor in equilibrium, which 
implies that unemployment in equilibrium prevails.　The length of the Width measured by i = 
I/Y at the speed year equation of i = I/Y is in proportion to the robustness of sustainable 
economy: the longer the Width the more robust an economy is in equilibrium.
But, from the viewpoint of economic stages, the rate of return equation of i = I/Y controls 
the transition from developing to developed stage. This equation is simultaneously related to the 
above speed year equation of i = I/Y: the lower the i = I/Y the higher the rate of return in equi-
librium. Nevertheless, developing countries want to maintain a high rate of output, where a high 
i = I/Y is atractive, assuming that b* or 1 - b* is fixed.　As a result, the developing country 
soon reaches a developed country, with an unexpected decline of robustness.　This is because 
the capital-output ratio soon hits its upper limit, e.g., 2.0 to 2.5.　It is possible for policy-makers 
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to maintain sustainable robustness and economic stage to some extent, not to decreasing the 
growth rate of output too much.　This is to promote technology to increase 1 - b* by shifting 
quantitative to qualitative net investment through ecological and environmental R&D and education, 
and intentional reduction of i = I/Y in equilibrium.
Among six equations, preferable combinations are (1) speed(i) and speed(nE), (2) W
*(i) and 
r*(i), and (3) r*(i) and r*(nE).　It is interesting that speed(i) and speed(nE) each have the V.A.　
and r*(i) has the H.A., while W*(i) and W*(nE) each have the V.A. and the H.A.　For reverse 
calculation to serve policy-makers, i(speed), nE(speed) i(W
*), nE(W
*), i(r*), and nE(r
*) need to 
be formulated (for comparison, see equations in Appendix).
In short, it is the mission of policy-makers to control sustainable robustness and economic 
stages in order to maintain a moderate rate of output in the long run by year. For this purpose, 
it is necessary for policy-makers to know the characteristics of the endogenous E.I., adjusting 
nine endogenous parameters by year.　The characteristics of the endogenous E.I. are clarified 
by establishing the framework of simulations.
Tables S1 to S7 show basic framework of simulations.　There are two manoeuvres for 
simulations: first, what equations should be preferably combined and second, what endogenous 
parameters should be selected as basic poles of simulations.　First, for combinations, the 
author sets two combinations; Combination 1 is (W*)i and (r*)i, and Combination 2 is speed(i) 
and speed(nE).　Combination 1 determines economic stages based on the upper limit of the 
H.A. of (W*)i.　The lower the diference between the H.A. of (W*)i and the curent capital-out-
put ratio, the more risky a country becomes.　This is the stage risk.　A high level of capital-
output ratio inevitably decreases the growth rate of output.　Combination 2 determines the rela-
tionship between equilibrium and unemployment, integrating optimum range of speed years 
with the non-accelerating-inflation rate of unemployment (endogenous NAIRU).　Combination 
2 shows final results of policies by country.　Combination 2, in other words, clarifies the 
entrance and exit of essential policies by country simultaneously, where the entrance is the level 
of endogenous equilibrium and the exit is ful-employment with a low rate of inflation.　The 
H.A. of (r*)i shows the endogenous rate of inflation.　Therefore, the H.A. of (r*)i is a tie to 
connect Combination 1 with Combination 2.
Second, the author sets two parameters as basic poles of simulations: relative share, 1 - a, 
and technology, 1 - b*.　When each pole is used for simulations, the author assumes that i=I/Y 
and nE are fixed.　Relative share, 1 - a, directly works for balancing sustainable robustness 
and economic stages while technology, 1 - b*, works for promoting technological progress as 
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a base for the dynamic balance between robustness and stages.　The two poles, 1 - a and 1 -
b*, do not match always so that policy-makers must design their own directions and extents.　
Philosophy underlying determines the directions and extents of the dynamic balance.　Suppose 
that the two poles each change the six equations similarly (towards a good or bad direction).　
In this case, it is not needed for researchers to twice simulate 1 - a and 1 - b*.　Accordingly, 
the relationship between philosophy and results are simply clarified.
However, in simulations, results examined by pole difer significantly.　In particular, the 
increase in relative share, 1 - a, results in a linear decrease of speed years.　On the contrary, 
the increase in technology, 1 - b*, results in a convex curve of speed years from upwards to 
downwards after reaching maximum point.　As a result, optimum range of speed years similarly 
changes, as measured by the i sum of the V.A., iVA(wspeed), and the Width, iWidth(speed).　This 
implies that it is essential to maintain robustness by continuously improving technology.　Also, 
when technology improves with less i = I/Y, economic stage never become too developed.　For 
economic stages, the capital-output ratio equation, W*(i), and its H.A, are the targets.
As a result, Combination 1, (W*)i and (r*)i, and Combination 2, speed(i) and speed(nE), 
are simulated, each by using two poles, 1 - a and 1 - b* separately.　For Combination 1, the 
author examines the changes in the folowing items: W*, iVA(W*), W
*
HA(i), r
*, r*HA(i), g
*
Y, a/(i×b
*) 
that shows the relationship between r* and g*Y, CurvatureW*(i), and W
*
HA(i)/r
*
HA(i).　These items 
constitute a half part of endogenous E.I. (Economic Indicators).　For Combination 2, the author 
examines the changes in the folowing items: d0, speed = 1/l
*, iVA(speed), iWidth(speed), sum of 
iVA(speed) + iWidth(speed), nVA(speed), nWidth(speed), r
*
HA(i), and W
*
HA(i)/r
*
HA(i).　These items also constitute a 
remaining part of endogenous E.I.　The simulation results of endogenous E.I. clarify the charac-
teristics of related equations.　The simulation results by country show common characteristics 
among country and thus, are useful to policy-makers.　The folowing tables show simulation 
processes and results.
Tables S1 to S7 show the contents of simulations.　Tables Case1 and Case2 show the 
diferences of economic stages using the endogenous E.I., where economic stages are divided 
into five cases including extreme deficit case.　Tables Area1 and Area2 each show results of 
the endogenous E.I., by country and by sub-area in Europe and Asia.　Tables Elas1 to Elas4 
show values of elasticity of parameters and variables each to a and b*, in the discrete time, 
where the elasticity of substitution is 1.0, as proved (2009).　Tables Dis1 and Dis2 show 
frequency to total numbers that fals into ‘disequilibrium’ and frequency to total numbers that 
fals into ‘close-to-disequilibrium,’ by country for the 1990–2008, where disequilibrium is measured 
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by speed years<0 and close-to-disequilibrium is measured by 0<speed years<5.　Table Dis3 
shows endogenous real rate of return and endogenous inflation/deflation rate for the NAIRU by 
country 2008.　This is another expression of disequilibrium since the adjustments by nE is the 
last manoeuvre to equilibrium.
Figures Panel1 to Panel7 show endogenous results using panel endogenous data for three 
Europe sub-areas, where the results are measured by country.　Finaly, Appendix shows 
related equations by hyperbola.　References show the author’s recent papers with the first 
appearance in the literature.
Contents of Tables and Figures:
Table S1 Simulations 1-1, 1-2, 2-1, and 2-2 (1) in equilibrium: by changing alpha & beta*, 
with changes in n and i = I/Y
Table S2 Simulations 1-1, 1-2, 2-1, and 2-2 (2) in equilibrium: by changing alpha & beta*, 
with changes in n and i = I/Y
Table S3 Simulations 3-1, 3-2, 4-1, and 4-2 (1) in equilibrium: by changing alpha & beta*, 
with changes in n and i = I/Y
Table S4 Simulations 3-1, 3-2, 4-1, and 4-2 (2) in equilibrium: by changing alpha & beta*, 
with changes in n and i = I/Y
Table S5 Results of simulations 1-1, 1-2, 2-1, 2-2, 3-1, 3-2, 4-1, and 4-2 in equilibrium: by 
changing alpha & beta*, with changes in n and i = I/Y
Table S6 Results of simulations for capital-output ratio and related ratios in equilibrium: by 
changing alpha & beta*, with changes in n and i = I/Y
Table S7 Results of simulations for speed years and related ratios in equilibrium: by changing 
alpha & beta*, with changes in n and i = I/Y
Table Case1 Case study of endogenous parameters and synergy structure of W*(i) and r*(i) 2008
Table Case2 Case study to delta0, the speed of convergence, DRC, and variables 2008 (2)
Table Area1 Endogenous parameters and synergy structure of W*(i) and r*(i) by country and 
area 2008
Table Area2 delta0, the speed of convergence, DRC, and variables by country and area 2008 (2)
Table Elas1 The elasticity values of parameters and variables to a and b* in simulations (1)
Table Elas2 The elasticity values of parameters and variables to a and b* in simulations (2)
Table Elas3 The elasticity values of parameters and variables to a and b* in simulations (3)
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Table Elas4 The elasticity values of parameters and variables to a and b* in simulations (4)
Table Dis1 Frequency by country and by sub-area to close-to-disequilibrium and disequilibrium: 
the Pacific and non European area (1)
Table Dis2 Frequency by country and by sub-area to close-to-disequilibrium and disequilibrium: 
the Euro and others in Europe (2)
Table Dis3 Endogenous real rate of return and endogenous inflation/deflation rate for the NAIRU 
by country 2008
Figure Panel1 The relative share of capital as the product of the rate of return and the capital-
output ratio: developed versus developing countries in Europe
Figure Panel2 The relative share of capital, by sector, as the product of the rate of return and 
the capital-output ratio: developed versus developing countries in Europe
Figure Panel3 The endogenous rate of technological progress as the product of the ratio of 
qualitative investment to total investments and the ratio of net investment to output: developed 
versus developing countries in Europe
Figure Panel4 The endogenous rate of technological progress, by sector, as the product of the 
ratio of qualitative investment to total investments and the ratio of net investment to output: 
developed versus developing countries in Europe
Figure Panel5 Mechanics in equilibrium: the 12 Euro curency countries
Figure Panel6 Mechanics in equilibrium: the 5 Non-Euro curency developed countries
Figure Panel7 Mechanics in equilibrium: the 11 developing countries in Europe
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Table S1 Simulations 1-1, 1-2, 2-1, and 2-2 (1) in equilibrium: by changing alpha & beta*, with 
changes in n and i = I/Y
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Table S2 Simulations 1-1, 1-2, 2-1, and 2-2 (2) in equilibrium: by changing alpha & beta*, with 
changes in n and i = I/Y
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Table S3 Simulations 3-1, 3-2, 4-1, and 4-2 (1) in equilibrium: by changing alpha & beta*, with 
changes in n and i = I/Y
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Table S4 Simulations 3-1, 3-2, 4-1, and 4-2 (2) in equilibrium: by changing alpha & beta*, with 
changes in n and i = I/Y
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Table S5 Results of simulations 1-1, 1-2, 2-1, 2-2, 3-1, 3-2, 4-1, and 4-2 in equilibrium: by changing 
alpha & beta*, with changes in n and i = I/Y
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Table S6 Results of simulations for capital-output ratio and related ratios in equilibrium: by 
changing alpha & beta*, with changes in n and i = I/Y
Table S7 Results of simulations for speed years and related ratios in equilibrium: by changing 
alpha & beta*, with changes in n and i = I/Y
At Case 1-1, rise; at Case 1-2, beta* rises; at Case 2-1, alpha rises with a rise of n; and at Case 2-2, beta* 
rises with the same rise of n.　Similarly, at Case 3-1, alpha rises; at Case 3-2, beta* rises, each with a fal 
of i = I/Y; at Case 4-1, alpha rises and at Case 4-2, beta* rise, each with a rise of i = I/Y.　Simulation of 
each case has nine levels, increasing and/or decreasing.
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Table Case1 Economic stage case study of endogenous parameters and synergy structure of W*(i) 
and r*(i) 2008
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Table Case2 Economic stage case study to delta0, the speed of convergence, DRC, and variables 
2008 (2)
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Table Area1 Endogenous parameters and synergy structure of W*(i) and r*(i) by country and area 
2008
Data source: KEWT 4.10 of 59 countries by sector, 1990–2008, whose ten original data for the real assets 
come from International Financial Statistics Yearbook, IMF.
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Table Area2 delta0, the speed of convergence, DRC, and variables by country and area 2008 (2)
Data source: KEWT 4.10 of 59 countries by sector, 1990–2008, whose ten original data for the real assets 
come from International Financial Statistics Yearbook, IMF.
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Table Elas1 The elasticity values of parameters and variables to a and b* in simulations (1)
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Table Elas2 The elasticity values of parameters and variables to a and b* in simulations (2)
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Table Elas3 The elasticity values of parameters and variables to a and b* in simulations (3)
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Table Elas4 The elasticity values of parameters and variables to a and b* in simulations (4)
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Table Dis1 Frequency by country and by sub-area to close-to-disequilibrium and disequilibrium: 
the Pacific and non European area, using KEWT 4.10 data-sets (1)
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Table Dis2 Frequency by country and by sub-area to close-to-disequilibrium and disequilibrium: 
the Euro and others in Europe, using KEWT 4.10 data-sets (2)
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Table Dis3 Endogenous real rate of return and endogenous inflation/deflation rate for the NAIRU 
by country 2008
Data source: KEWT 4.10 of 59 countries by sector, 1990-2008, whose ten original data for the real assets 
come from International Financial Statistics Yearbook, IMF.
Note: Shadowed cels show unstable results, partly due to a minus rate of change in population in equilib-
rium. Seventeen Pacific area countries 2008 do not show this instability except for Japan. A minus 
value of nE - n shows unemployment even in equilibrium.
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Data source: 13 Euro curency Sub-Area, 15 Non-Euro Sub-Area, and 31 other country Area outside Europe, 
using KEWT 4.10 by sector, 1990-2008, whose ten original data come from International 
Financial Statistics Yearbook, IMF (hereafter, the same).
Note: As policy-oriented parameters, a = r*×W* holds by sector, where the endogenous hyperbolic curve 
is presented.
Figure Panel1 The relative share of capital as the product of the rate of return and the capital-output 
ratio: developed versus developing countries in Europe
─　　─
Version of ‘Economic Indicators’ in Equilibrium by Country
69
Note: The purpose of these figures is to compare developing with developed countries in Europe.　Five 
developed countries that do not use Euro curency are: Denmark, Norway, Sweden, Switzerland, the 
UK.　Eleven developing countries in Europe are Bulgaria, Czech Rep., Hungary, Iceland, Latvia, 
Poland, Romania, Russia, Slovak, Slovenia, and Turkey, where a few countries stil fal into disequi-
librium a few times in 1990–2008.　When ‘deficit’ is available by year, the author is able to 
increase the number of countries in Europe.
Figure Panel2 The relative share of capital, by sector, as the product of the rate of return and the 
capital-output ratio: developed versus developing countries in Europe
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Note: Extreme values happen when an economy gets into disequilibrium once ten years or so.
Figure Panel3 The endogenous rate of technological progress as the product of the ratio of qualitative 
investment to total investments and the ratio of net investment to output: developed 
versus developing countries in Europe
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Note: The government sector is closely related to the private sector, although there are diferences between 
two sectors.
Figure Panel4 The endogenous rate of technological progress, by sector, as the product of the ratio 
of qualitative investment to total investments and the ratio of net investment to 
output: developed versus developing countries in Europe
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Figure Panel5 Mechanics in equilibrium: the 12 Euro currency countries
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Figure Panel6 Mechanics in equilibrium: the 5 Non-Euro currency developed countries
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Figure Panel7 Mechanics in equilibrium: the 11 developing countries in Europe
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Appendix Twelve basic hyperbola equations
It is essential for policy-oriented endogenous parameters in the endogenous model to use 
the rectangular hyperbola.　Let the author start with the rectangular hyperbola , by seting 
  .　  is now shown by 
  ,  ,
and   .　The author, up to date, has used the terminology of ‘the hyperbolic 
functions’ including one ‘linear function’ but, this terminology is not correct mathematicaly.　
In short, it is true that ‘the hyperbola’ must be mathematicaly distinguished with the author’s 
rough use of ‘the hyperbolic function.’
 The rectangular hyperbola has five numbers such as the vertical asymptote (VA), the hori-
zontal asymptote (HA), the Width, the Shape, and the Curvature.　VA is defined as   and 
HA is defined as  .
For the measurement of the Width, the Shape, and the Curvature, a definition of ‘the top of 
the rectangular hyperbola’ is prerequisite.　This is defined as the cross point of the rectangular 
hyperbola and the 45 degree (diagonal) line whose origin is the cross point of the horizontal and 
vertical asymptotes.　Assume that the VA and the HA are each zero.　In this case, the origin 
of the above diagram equals the origin of the x axis and y axis.　‘The rectangular equilateral 
triangle’ inherent in the rectangular hyperbola is formed by the two points, the diagonal origin 
and the top of the rectangular hyperbola.
‘The oblique line’ of the rectangular equilateral triangle is the length determined by the 
diagram origin and the top of the rectangular hyperbola.　This oblique line is caled the Shape 
and defined as   .　‘The base’ of the rectangular equilateral triangle is the Width and 
defined as  .　‘The curvature of the rectangular hyperbola’ exists innumerably but, is here 
measured at ‘the top of the rectangular hyperbola,’ and accordingly, as the inverse number of 
the square root of the Shape:  .　The Shape is upward to the right when   ,and 
the hyperbola spreads at the 1st and 2nd quadrants.　The Shape is downward to the right when 
  ,and the hyperbola spreads at the 3
rd and 4th quadrants.　Main quadrants of the various 
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hyperbolas locate at the 1st and, exceptionaly at the 4th quadrants.　Regardless of the sign of 
a/f, the Width, the Shape, and the Curvature remain each unchanged; when a/f is minus, its 
absolute value is used.
The author uses the same subscript to the above five numbers by hyperbola.　For example, 
the five numbers of r*(i) are expressed as   ,  ,  ,  ,and 
  .　In the Excel of KEWT 4.10 for 59 country data-sets by sector 1990–2008, the 
author pays atention to the use of the x or y axis by number.　This treatment is shown as, e.g., 
  , ,   , , and   .　This treatment is convenient to the 
direct addition and subtraction; In the case of the use of the x axis,  ,instead of 
  .
VA
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Note: The three hyperbola equations and respective quadrant (the linear equation in (r*)(i) is excluded 
here): (1/l*)(i) stays at the 1st quadrant but, (1/l*)(nE) at the 1
st and 2nd quadrants. Each vertical 
asymptote shifts to the 2nd quadrant yet, the ranges of equilibrium are measured at the 1st quadrant in 
the case of (1/l*)(i).　This is because i = I/Y on the x axis only shows a plus value in the case of 
equilibrium.
(r*)(i) has its horizontal asymptote and stays at the 1st quadrant in the case of inflation and at the 4th 
quadrant in the case of deflation. Mathematicaly,  holds at the 4th quadrant, instead of .p p
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speed(i) and speed(nE) are measured as a base for equilibrium.　Here, ‘speed’ years is 1/l
* but 
nE is shown by n, as a case of ful-employment in equilibrium, where n = nE.
1-1　speed(i):
  .
  ,where  ,  ,  ,  ,  ,and  .
  .　  .
  .　  .
  .
  .　For  .
1-2　i(speed):
  .
  .　  ,where  ,  ,  .
  .　  .　  .
  .　  .
  .　For  .
1-3　speed(n):
  .　  .
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  .　  .　  .
  .　  .
  .　For  .
1-4　n(speed):
  .
  and  ,where  ,  ,and  .
  .　  .
  .　  .　  .
  .　For  .
2-1　r*(i):
  ,which is derived from
  and  .
  ,where  ,  ,  ,  ,
  ,and  .
  :　  .　  .
  .　  .　  .
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  .　For  ,  .
2-2　i(r*):
  .
  ,where  ,  ,and  .
  .　  .
  .　  .　  .
  .　For  ,  .
2-3　r*(n): to linear from hyperbola
  .
  .　  .　  .
  .　  .　  .
  .
  .　  .
  .　  .　  .
For  ,where  when  .
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  .
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For  ,where  when  .
3-1　W*(i):
  .
　
  .　  .　  .　  .
  .　  .
  .　  .
  .
  .　  .
  .　For  .
3-2　i(W*):
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  and  
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  .
  .
  .　  .　  .
  .　  .
  .
  .　  .
  .　For  .
3-3　W*(n):
  .　  ,where  and  .
  .　  .　  .　  .
  .　 　 
  .　  .
  .　  .
  .
  .　For  .
3-4　n(W*):
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